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Transportation by Aeromarine Navy 
Flying Cruiser has proven advantages 
over all other methods of travel. 

The opportunities for organizing fleets 
of these airboats into daily service have 
scarcely been scratched. 


We have helpful data on advisable 
routes, ports of call, etc., and invite 
inquiry. 

The chance for success in the world’s 
greatest transportation advancement is 
here and waiting for you. 
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FORMER ARMY AND NAVY FLIERS 

A Message 

On you rests, to a large extent, the hope of 
this Country obtaining and maintaining com- 
mercial and military supremacy in the air. 


Keep in touch with our Distributore 
and Dealers in your territory, and see 
whether it will not be possible for 
you too to keep your hand in. 



CURTISS AEROPLANE & MOTOR CORPORATION 


GARDEN an, LONG ISLAND, N. Y. 
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ADVANCE ANNOUNCEMENT 

Those contemplating the purchase of a plane for private or commercial uses wilt be 
interested in the new 

1921 Model “ORENCO TOURISTER”, 

a develo|»nenl of the record breaking ORENCO Tsipe F which flew to 1 7,000 feet with four 
passengers, with only a 150 H.P. Wrighl-Hispano engine. 

The new F-4 carries four or five passengers. Moderately priced and inexpensively maintained. Side 
door to cockpit — increased radius of action. Prompt deliveries assured. Complete informatiMi sent 
upon request together with interesting catalogue describing in detail the various ORENCO military 


QnENCQ 

^Paeroplanes^^ 


THE ORDNANCE ENGISEERINC CORPORATION, 120 BROADWAY, NEW YORK CITY 
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THOMAS - MORSE MB-3 WITH 300 H.P. WRIGHT ENGINE 

SPEED 170 1/4 MILES PER HOUR 

Won second place in the Pulitzer Trophy speed contest on 
Hianksgiving Day against a field of 37 starters. 

In an ofiicial army speed test a few days later over a straight- 
a-way measured course the same machine made an average 
speed of I70j/^miles per hour as shown by electrical 
timing apparatus. 

In both of these remarkable performances the speed of the 
MB-3 was exceeded only by one machine with twice the 
horsepower. 

Contractors to U. S. Army 

THOMAS-MORSE AIRCRAFT CORPORATION 

ITHACA. N. Y. 
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The Air Mail Appropriation 

I F the Senate should follow the lead of the Honse of 
Representatives and not allow any appropriation for the 
uontinuatioD of the Air Mail, Ameriean aviation would 
receive a set bach that would need years to overeome. 

No greater achievement in aviation than the sncoMsfnl 
earrying of the Dnitcd Stotes mails baa been recorded in any 
country. The pioneer work of the Post Office department de- 
senee the support of every citiacn who believes that the 
expeditions transportation of mail is a prime factor in the 
proareea of any country. 

The Air Mail as a postal convenience lias proved its osc- 
I'ulness, Only a lack of knowledge of what is being aceom- 
plished would caose anyone to question the great service it 
is possible to render by a reasonable expansion of the 
transport of letters and packages throng the atr. Other 
countries have looked at American Air Mail development 
with envions wonder at the success attained and followed the 
leadership that has been secured. It is the one phase of 
aviation that can unquestionably be eredited to this country. 

If Senators and Representatives in their consideration of 
this aeronautical service will leave partisanship and political 
sfrat^y out of their deliberations and credit the importance 
of the Air Mail as n national defense training school and as 

they cannot but conclude (hat it deserves to continue and 
expand. The Renalc. it is to W hoped, will correct the error 
of jndgnient iif the House of Representatives. 

The Value of Free Balloons 

T he recent flight of a Navy free balloon to Hudson Bay 
caused some vary unappreciativa statements concerning 

"hat general ignorance of the usefulness of a free balloon 
ill prectieal aviation. Nearly everyone admits that there is a 
liig Raid for the airship in fnturc commercial aviation. The 
liest training for an airship commander in handling his ship 
is obtained from learning to properly handle a free balloon. 

.Many people who have never bad any experience with ' 
bidloons believe that the pilot of a free balloon has nothing 
to do. On the contrary, the dnration and to some extent the 
eiiutse of the flight depend more on his judgment than on any 
other factor. The proper amount of valving gas and dropping 
hallast determines the altitude of the balloon and the altitude 
of the balloon determines what wind currents the craft will 
sail with. 

An airship is, more or less, simply a balloon with pro- 
pelling apparatns added. Many phases of its operation are 
the same as the handling of a free balloon. Another feature 


is that an airship is far more expensive to employ as a fxaia- 
log medium than a free balloon. It should be remembenid 
that training flights are not made beyond civilisation bnt are 
short ones near the training station. Longer flights such as 
these tliree naval officers made are attempts to increase records 
and secure information as to bow unforeseen difficulties may 
be guarded against and overcome. 


New York Air Ordinance 

W HILE it is admitted everywhere that it is unfortunate 
to encumber the laws of the states and municipalilies 
with regulations for aerial navigation, it has seemed 
necessary for some localities to have this done. Major F. B. 
LaGnardia, president of the Board of Aldemen of the City 
of New York, who was in the Air Serviec daring the War bos 
prepared a simple and clear ordinance to r^ulate flying ever 
New Yoiic. Thia bill which is pnblished elsewhere in this 
issue limits flying to a safe and sane height end prevents any 
objectionable form of flying over die bnltdings and people of 
the city. 

It is obvious that to enforce such an ordinance would re- 
quire a useless patrol system, bnt it has the merit of letting 
aviators know what the city authorities require, and as the 
restrictions are moderate,' it will probably need no enforce- 
ment, 

If other cities that are contemplating ordinances would 
follow the lead of New York, it would simplify the whole 
legislative situation. The problem of altitude has been han- 
dled in a most conservative manner. Definite ceilings are 
nsually subject to criticism hot with gliding angles taken 
into account, much of the difilculty disappears. If these local 
efforts act ns a spur to Congressional action, it will have ne- 
compHshed much. 

Aircraft Appropriations 

T he important aircraft appropriations for the fiscal year 
19*21-1922 are now undergoing the osnal scrutiny of 
Congress. The Army and Navy are both reqnisting 
amounts which are needed for orderly maintenance and e:cpan- 
sion of their services. The Post Office Department, the 
National Adviaoiy Committee, and other government agimeies 
are requesting money to spend on aircraft work. Bach is 
considered by a separate committee -witfaont close knowledge 
of what is done by the others. It is thd most inefiieient 
method of handling any bnsiness proposition. Oovemueital 
aeronautics deserves consideration by a House and a Senate 
Committee and until it has this single and undivided attention 
there is sure to be waste by duplication of work anthorited. 

At a time tike the present, when economy is so neoesssry 
it is to be hoped that this defect in our nationsl legislative 
procedore will be corrected. Av*attow and ATacitAPr JoonwAi. 
has for two years heoi presenting every argnment thii can 
be made for these committees and if they are anthoriaod, will 
consider that a great forward step has been taken. 
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The Air Mail and American Aeronautics 


i:a|itain Maurice G. Ceary, pjceraiog director 
Aero Clnli of America, bas prepared the statement rt 
>iie status of tlic Air Mail whi<^ follows: 

The Ilnusc lias stricken from the Poet Office Api>ro 
Kill the ^,250.f)0fl. desired to maintain and extend 
Mail Service-. Tlic hill now eoce to the Senate and on 
laidy resdorcs nl Icnsl a portion of the appropriation. 


recomniciided the extension of Ooveninient operated routes 
twtween B^on and Detroit, by way of Buffalo; between 
Chicago and Los Angeles, hj- way of Kansas City; and he- 
t»wn St- Louis nnd^Ncw Orleans by way of Mempliia 
~ • _,i. — ^ opemted by 
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of night flying, which is iniininent, ivill enable letters to be 
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leas. During the ealeudi 
about lli;i,0on.000 letters i 


I, the Air Utail carried 


mft the most economic 
civil Hying and thereby |>roviding for 
This was emphasised at the lmi»erinl 
Ihiginnd last October. 

The ITniled States Air Sfail is (h 
ward-looking and constructive aviat 


i the 


rolled > 


affords any ho|K nf direct ffnancial ndum. N'nt to continue 
The United States was the fiiat roootry in the world tie 

fwlablish a regular Air Mail Service — that lietwccn tVaahiiig- 
• •• V York, which was opened May 15, 191R, Since 


and are so stamping their letters. 
The serviev which llic Air Mail is rendering to 
naiaulic.c! can linrdlj' lie overestimated. 


r Mail has Iwn enahlcit to jirovidc the 
mnen-ial fliehl. 


dies. 


Ii day, flyin 


R.000 I 

hieh the United Slates has shown in 
lostenng ine Air Mail has been an object lesson to other 
nations and since the experimental line between Washington 
and Keir York w*as started, England, France, Belgium. Oei‘- 
Diany. luly. Switzerland, Caecho-Slovak's and the Scandiiin- 
vian eounirirs have established air mail routes, the most 
notable of which arc those connecting London and Por!s, 
Copenhagen. Is>ndon and Amslerdani, Paris and Prague and 
Ihc varicniK nues between Reriin, Hamburg, Munich, etc., 
which are nurtured by the Germniw insofar as the Pcscs- 
Treaty permits. 

Anierica tms ever tieen the first in the quickening of oom- 
■minicationa — as witness the steamboat. Hie locomotive, the 
motor car and finally the airplane. Militar>- and naval leaders 
reca^ise in aircraft an indispensable weapon, which has the 
greatly cnhanied value of strengthening itself tlirongh com- 
mercial growth, rather than through direct appropriulioiis. 
The naetion from the war is not so perKisIcnt as to deny the 
wisdom of developing the art, if thereby national awurily 
enn be improved and positive contributions be made to our 
crowded and overburdened systems of communication bv rail 
water or road. 

The Air Mail operated for niauv mouths entirely— and wilt 
continue partly — on surplus equijiment for which no use 
could be fond by the Aiiny or the Navy. Its appropriation 
for the fiscal 1920-1921 totalled about $2,750,000. Of this 
amount about $1,250,000 became available for the tians-eon- 
linenUl mail— New York to San Francisco— now in opera- 
tiou; $1,250,000 for ■'qnipmeut and maintenanc.- of existing 
serriees. and $360,000 for an Alaskan route at the discretion 
of the Postiiiaster General. It ia understood that a consider- 
aide jiortion of the appro|iriation reniaiiis. 

For the year 1921-1922. the Air Mail asked $3400,000. 
The House Committee on Poet Offices snd Post Roads cut this 
' :> $1,250,000 and even this reduced 
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Hcctcr Fuel and Export Aviation Casoiinc 
IKirt No. 90 of the National Advisory Committee for 
naiitire tresta of aviation engine developments which for 
ling h gher power at altitude are following two princi- 
ines. supercharging and increase in eomprassion ratio. 
Ihe Intti'r fuels have beeu demanded which arc capable 
"“‘■•.g under eompressions loo higti for gasoline. Among 


uels which «ill 


least .9.0 withoi 


preigniti 


.rtipn 


ui. to 
r fuel. 


The Heeler fnel supplied by the Bureau of Mines for ' 

in these tests wns a mixture of 30 jier cent Iwnrol (CrHc) anil 
70 per cent cyclohexane (C.H..), having a low fretaing 
point, and distilling from first drop to 90 ]ier cent st nearly 
a constant temperature, about 20 deg. C. lielow the average' 
distillation temperature (“mean volafibilty") of the X gasn- 

aviation enpne was nmde iii the altitude ehsmher ' nt” the 
Bureau of Rlaudnrds, duplicating altitude conditions up to 
about 25,000 ft., except that the tem|ieratnre of 
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10 deg. C. A Liberty 12-eyliiider aviation 
auppjmfi with sjireial pistons giving wmi 

was 170 lb. |>rr sq. in.). Stroniberg carburetors were used an*l 
were ad.iustcd for each cliaiige of fuel, speed, load, snd alti- 
tude so as to give the maximum possible power with the least 
fuel for this jmwer. The tests covered a speed range of 1,400 


lierated daily touches both Atlantic 
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miles. The Post Office Dr[>artment 
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Navy Design Competition for Shipplane 



Rules for a Design Competitii 

and Repair, and tlie Bureau' of Ei 
partment. Substantial paviuents 
finally accepted, and 
the competition marks 
an extremely interest- 
ing departure on the 
part of the Navy De- 
paitmcnt. The object 
of the competition is 
to secure new and ori- 
ginal work of this 
highly interesting and 
valuable type of 
plane. 

Rules for the 
Competition 
The Navy Depart- 


ination. No draign at 
present being built 
under contract with, or previoi 
ation to, any branch of the go- 
competition, the object of whii-h 


tition shall lie dolivereil 
n and Repair, Navy De- 
oil of Febninry 15, 1921, 
ub which time the designs will be given preliminaiy examina- 
tion by the Department, Those designs which do not incindc 
the drawings, calculations and other information here specified 
as reqnired for the preliminary examination, or which other- 
wise do not comply with the conditions of the competition ivill 
be at once placed out of competition. Designs which com- 
ply with the conditions of the competition, but do not show 
sufficient merit for naval purposes to warrant furtlicr devol- 
o|>ment will be placed out of competition. Designs placed 
out of competition will be relumed. The department reserves 
the ^ht to reject without explanation any or all designs on 
preliminary examination. 

Designs approved after preliminaiy examination may be 
developed for eobmission to final examination. The Depart- 
raent may in its discretion make suggestions and criticisms in 
KTiting relative to such approved designs. Requests for 


of a design by the Department will be covered 
ntnining langnage as follows : 

"Payment for the design shall, without farther considera- 
tion. convoy to the Department the non-exclusive ownership 
of tiint desi^, together with the right to use the sanu!, and 
all information and data furnished, in any manner desired 
by the Department. 

"The competitor whose design is purchased agrees to revise 
the design submitted in competition as may be required by 
the Department in so far as omissions, errors, inaccuracies 
or inconsistencies in the drawings and data are conxsrned 
and to supply corrected Van Dyke prints in duplicate {or 
ink tracings) together with full specifications nccesssaty for 
the construction of a sample airplane.’' 

All information funush^, other than drawinga or charts, 
shall be typewritten on letter size sheets, and shall be uccom- 
ponied by a statement that design has not heretofoni been 
submitted for consideratibn to any bran<^ of the government. 


Jannsiy IT, 1921 


AVIATION 


The followinfc infoniiation is reqairwl for liotli the pretiin- 
iaaty and finaJ competitioits : 

< 1 . Dirnmnomi of the airpinnr . — Lcii(rtli of enrii panel, 
chord of each panel, span niiper wings, span lower mntw. 
gap, ataf^r in inches, diheitral in degrees, wing profile, di«- 
(ahee from leading edge lower « ing to rudiler hinge, distance 
from leading edge lower wing to elevator hinge. 

b. Area*.— Area of eneh plane niiniiK ailerons, area of each 
aileron, area of wings plus ailerons (total), area of UorirontuI 
stabilizer, area of elevator, area of vertical stabiliser, arc'8 of 
rudder, areas of body, lioat and Hoat& projeoteil on end and 


The following information ia required for both the preliia- 
inaiy and final eonnietiliona : 

а. Knginc, — Xame and model, manufacturer, noniial b. hp. 
r.p.m. 

In ease a foreign engine is used, reliable evidence most bo 
sabmitieil to sliow that this engine is available, including 
evidence as to its performance in official tests by any gov- 
ernment testing estnblialuuent or seicntific bodv of recognized 
standing. 

б. Propeller— Diameter, i 

c. Sluriing ryalrm . — A sta 

contemplated. 

d- Fuel Mj/atem .' — A description of the kind of fuel system 
and pnmps and the number and material of the tanks.’ 

Static Balance I Vandalory > 

The following information shall be supplied for liotli tlie 
preliminary and final com|>etition : A tabulation of weights 

entering into the empty weight of the airplane together with 
their distances from tbo leading edge of the lower wing and 
their monieiiU with rcsiieet to tliat point anti n statement of 
the location of the center of gravity of tho airplane with 
respect to the h-ading edge of the lower wing for IkiIIi the 
empty and fall load conditions. i 

The following weights shall be supplied: 

o. Preliminiiry competition . — 1. Weight einjitv statement 
(estimated) on Bureau of ronstrnction and Itepair Form 
SF-B. 2. Useful load weight statement (allowable) consisting 
of the following items: Crew, fuel (figured on C.l Ib. per 

gal.) oil (figured on 7.5 Ib. per gnl.) ordnance, eriuipment. 

6. f'lwflt competitiow.— 1. Weight empty statement (calcu- 
lated) on Bureau of Conelniclion and Repair Chart SF-A. 
2 . Diefnl load weight statement (allowable) as above except 
that the ordnance and equipment should he fully iteiuized. 


Performance IMandatorr) 

The following ealcmlations based on full load shall he fur- 
niahed for both tho preliminary and final competition: 

A. Plotted: (a) Cbaracteristies of aerofoil combination 
used, (b) Velocity and lift drag ratio of airplane against 
angle of attack, (e) Horsepower available, horsepower re- 
quired, wing drag, parasite drag and total drag, against speed, 
(d) Rato of climb and time of climb against ^titnde. (e) 
Cnrve of propeller efficiency. 

B. Tabnlaled: (a) Detailed parasite resUtaneo at 70 m.p.h. 
(b) High speed (m.p.fa.) (c) Law speed (ni.p.fa.), (d) Angle 
of maximum L/U. (e) Maximum L/D. (f) Calculate max- 
imum tune in the air for full tanks, (b) (illimb in 10 min. (i) 
Initial rate of climb, (j) Absolute ceiling, (k) Service ceiling. 
(dh/dt = 100 ft.) (I) Pounds per sq. ft. (m) Pounds per 
b.h.p. 

Note: Reference for antbority shall bo given for aerody- 
namic data used. Calculations should be in such detail that 
they can be cheeked. 

Strength Calculetione (Mendatorr) 

The following stress analyses shall be furnished for the 
final competition: A. Wing strncture, B. Tail structure, C. 
Body structure, I), Landing Gear, several different conditions 
being consider^ for the analysis of each atrnctnral group. 

These ealeolations sbonld be in such detail that they can 


be checked and data should be fnrnisiied relative to the 
strength of'materials used. 

Draivins* (hfandataryl 

The drawing submitted Khali he made in accordance with 
the following list, which is coiisUlered to be a minimum: 

A. /'relimitiaiT/ crmpetiiimi : (a) Front, side and top view 
of machine (dimensioned), scale % in. = 1 ft. (b> Typical 
l>eam section, typical rih, general type of body and float con- 
struction, scale in. = 1 ft. (c) Longitudinal section 
tlmiugh body of float to sliow lorntion of orduaiice and radio, 
scale V/g in. =-.= 1 ft. (d) aketches of novel features for which 
sparial merit is claimed. 

B. Final competilinry. (scale 3 in. = 1 ft. unle^ otherwise 

sioned), sealr in. = 1 ft. (b) Structural details of planes, 
(c) Strueturni details of ailerons, (d) Detail of interplane 
bracing, (e) Structural details of tail surfaces and supports, 
(f) Lines and structural details of liody or boat, (g) Linns 
and slnictural details of landing gear, (li) Detail* of oil and 
water radiators, (i! Details of oil tanks, (,i) Details of fuel 
tank.*, (k) Drawing of proiH-ller, iD Installation drawing of 
engine, inelnding starting system, cooling system, oil system, 
fuel sratctn and engine controls, (in) Details of airplane 
controls, (n) Installation drawing of all eontmls and loads, 
to) Details of furnishings, (q) Insfnllation drawing of in- 
struments, fnraishings and wiring, (r) Bill of materials com- 
plete with all accessories, (s) Description specification of the 
airplane, giving full information as to the reasons for special 
features and special materials used. 

(A) Details of fixed gun mount. (B) Details of ammuni- 
tion and ejector lioxes. (C) Insinuation drawing of fixed gnn 
nnd synchronizer. (D) Installation drawing of radio. (E) 

rack. (F) Installation drawing of hand fire extinguisher. 

In general, the final exarnination requires a complete sp^i- 

drawings, including at jensl the information listed above in 

sample planes in accordance with the design. So called pro- 
duetiim drawings are not requiml, nnd it is considered that 
about 50 drawings will sufliee. 

Specificatiotu for Design 

Verv fall specifientiona for the design are given in which 
the exact functions of the plane from a naval standpoint are 
clearly indicated. Also, while the specifications give every 
latitude to the designer, they indicate very clearly what are 
tbo desirable I'cntnres of the plane, These specifications are 
really admirably drawn. The entire spocifiention is so per- 


nbstn 


■t follow 
•nerat 


are concerned is of no in 
carrier is considered to be 
of the tj-pe and deaignere 
sideration to providing — 


This specification ia intended to describe a shii>board air- 
plane which shall be nsed primarily for spotting, or the con- 
trol of gun fire. For such si>otting service, two men are 
required, a pilot to operate the plane and an observer to 
obwr\‘o tlie splashes who will also operate the radio apparatus. 
The view for the observer must be excellent, especially over 
the surface of the sea. In an emergtmey the spotting plane 
may have to defend itself in the air from hostile aircraft and 
for tliis purpose machine guns are required. In the ordinary 
tractor ^pe, this would necessitate a synchronized machine 
gnn firing through the propeller nnder the control of the pilot 
and a scarff ring mounted machine gun for the observer who 
would fire to the rear and upward. 

The arrangement of machine guns will, however, depart 
radically from this usual installation as the design differs 
from the conventional tractor type, and no restrictions will 
be made in these specifications as to the mounting of the 
machine guns, except to state that machine gun fire sbonld be* 
provided by the nse of two machine guns to give the maximum 
protection against hostile aircraft. The view from the pilot’s 
position as well as that from the observer’s position sho^d be 
considered with reference to the use of the machine gnus. 

It ia intended to cony such a sliipboard airplane on an 
aircraft carrier which is a flush deck vessel from which deck 
the plane will fly oil and to which it will return. This re- 
quirement is a prerequisite for tho design and may be con- 
sidered mandatory as, nnlesa the design is snitable for flying 


IS other features 
„ 1 the deck of a 

difficult operation required 
nested to give special eon- 
.... „ excellent view for the pilot forward 

.ward in order to facilitate making a landing on the 
TOtricted space available. 

The decks of aircraft carrier will ho provided with arrest- 
ing gear, but the design of such gear is no part of this 
competition nnd designers will assume that the arresting gear 
is such that a low landing speed or speed of the airt>lanc 
relative to the deck at moment of contact is of the utmost 
imponaui'C. It is considered that a minimum landing speed 
at moment of contact should not be more than 40 knots, and 
for the purposes of this competition it will be required as a 
pren-quisite that the designer show by calculations that a 
safficicntly low speed landing could be mada In this (»n- 
necHon it is pointed out that adequate control is essential in 
Older that the plane will be under control at tho low speed 

**'Thr^Kl'Vpp!nne must be capable of taking the air from the 
deck of a ship and for this purpose two practices are contem- 
pl.ited. The plane may be projected into the nix by means of 
the standard Navy catapult liaving an acceleration equal to 
64.4 It. per. sec. giving at the moment of release a fl>-ing 
speed of about 45 knots. In other words, a plane to be 
roitable for launching from the catapnlt must be so construc- 
ted as to withstand the acceleration above stated when tho 
plniic is secured to a launcliing carriage actuated by the 
catapult, and, in addition, should have a wing area sneh that 
when innnehed at this speed tho plane will immediately com- 
mence to climb. 

Altc'ni-vtivcly tlie shipplane will take the air after a run 
along the deck of the ship of not more tlian 150 ft. when the 
ship is stean:ing at such a rate as to produce a relative wind 
over the ship's deck at 20 knots. A shipplane should be 
capable of being launched in cither of the methods herein 
indicated. 

The .shipplane in the course of its service will proceed off 
to sea ont of the sight of parent ship, but in the event of being 
unable 1o find the parent ship upon her return, exhaustion of 
fuel, engine failure, etc., it may be necessary to descend to 
the surface of the sea, there to float until 
smiimoned bv means of rockets or other : 

For this imrpose the plane must be built so that it win rer 
salelv nlloat in rough water for a long period of time. . 
desirable, but not considered essential, that the plane 
rise from the surface of the sea under ite own power. 

The conventional type of pontoon seaplane is coi 
to Ik* fairlv satUfactory so far as the feature of riding on the 
snrfaee of the sea ia concerned and any design, device or 
arrnngement wliich esn be shown to give an equivalent or 
better security when on the water will bo favorably considered. 
The present system of hydrovancs and external inflatable 
flointion bags applied to land maeliints is not considered sat- 
isfactory, and designs proposing such a typo will not be 
approved on preliminary examination. In other words, tlie 
Department desires the development of a flotation system 
whii li shall be superior to tho present system of hydrovanes 
and external air bags. 

A- the plane is to be used primarily for the control of gun 
fim. it will normally fly at reduced power and speed in order 
to keep the air for ns long a time as possible. This placra 
a piciiiium on low hourly fuel consumption at crmsing speed. 

A- the shipplane is to be carried aboard ship where space 
ia restricted small over-all dimensions, snd aeceesibility and 
simplieity of all parts arc of great importance. In particular, 
-ewer plant and all power plant accessorir- - 


e should be as 


•iniTlir'M is” 


'll K,mc«i ivioioB, „v..~antable features 

niao of the greatest importance. It is desired that a ship- 

plane mav be taken down so that the individual parts 
eosilv handled, but this requirement — 


s with another 


... imnm of ti 
adjustment or alignment. The shipplane most be 
ragged construction which can be put together i 


alignment after aasemhiv is entirely unnecessarv. 

The high speed and ceiling should he ns. great as is con- 
sistent with maintaining the ability to land upon and to take 
the air from the deck of a ship. 

In judpng designs the Department will give weight to the 
following eoDsiderntions in the order given: 

(a) The construetion of the shipplane must be rugged and 
dependable nnd, furthermore, eapahte of Iieing easily and 
quickly taken down and re-assemliletl, and when taken down, 
siiitabie for compact stowage aboard ship. The requirement 
for reliability and suitability for eundilions aboard ship is of 
first importance. 

(b) 'The shipjilnne must be by it* design especially suitable 

for flying from the deck of a vessel either directly or assisted 
by a catapult, and further adapted by its positive control and 
low landing sjiced for alighting on the deck of the ship. In 
an emergency the shipplane must alight in the water. 

(c) In the event of an emergency landing at ses. the ship- 
plane must provide reasonable safety for the personnel and 
a reasonable chance for sah'oging the niachine in an undam- 
aged condition. 

(d) Air performance siiould be the maximum consistent 
with the prerequisites mentioned above. Under air 7 >erforni- 
nneo will be considered endurance in the air, maximum speed, 
maximum ceiling, mnnenverahility and general snitability for 
the primary function of spotting gun fire and the secondary 
function of aerial combat. 

General Arrangement 

Arrangement of Cockpits. — The shipplane is desired to 
bo a two-place niachine carrying one jiilot and one observer 
with their cockpit.* placed as near together as possible in order 
to facilitate communication. The view for the observer must 
he cx<«llcnt over the surface of the sea and the view for the 
pilot must be excellent forward nnd downward in order to 
reduce the risk of landing on a ship’s deck. 

Ordnance.— Two macliiiic guns shall bo iustalled in such a 
manner as to provide for the maximum iiroteotive area of 

Landing Gear. — The landing gear shall he snch as to 
enabio the machine to take the lur from land, or from tho 
deck of a sliip, nnd to return to lend or the deck of a ship 
and, in an emergency, to alight upon the water ana to remain 
there safely afloat for a long period of lime. It is desirable 
hot not essential, that the plane be nhio to' rise from the sur- 
face of the water under ite own power. 

Hoisting. — The design shall he such ns to permit hoisting 
from the water by a crane witlioiit damage to the general 
structure. In this connection ample provision for rapid 
drainage of water must be provided. 

i?imen*iorts.— The overall dimensions of the shipplane 
shall be as small as possible and arrangements for take- 
down to permit compact stowage are very desirable. 

Accessibiitlt/.— All parts shall be as simple and aecassible 
as is consistent with good practice especially in the case of 
power plant and power plant accessories. Compactness of 
installation, however, shall not be ]>ermitted to interfere 
irith easy access for inspection and overlianl. 

Special Feafures— Folding wings, detachable and demount- 
able wings, fuselage, tail surface, etc., are looked upon with 
favor and should be incorporated where practicable. 

Assembip.— The shipplane shall be so designed as to be 
quickly assembled without necessity for adjustment or abgn- 
ment and without the use of plumb bobs, levels, trammels, etc. 

Catopult. The construction shall be snch as to withstand 

the force produced by an acceleration of 64.4 ft. per sec. 

Material. — The materials nsed in the construction of these 
maehinee shall be chosen with specitil reference to their reai^ 
tance against corrosion, humidity and hot son liAt due to s^t 
mr, salt water and tropical climates. In general, metal sni^ 
ably protected sgainst sttock by corrosion a preferred and 
although veneer covered wings are preferred to fabric a 
suitable metal covering is preferred to either. 

Load Foetore and Design Loads 
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deereasM, bnt it is doobl? wUat it wonid be i£ there were no 
snpercharger. Take for example a 400 hp. cn^ne. Its power 
ordinarily at 18,000 ft., is 200; at 36,000 ft, 100. With super- 
chaining, this engine will deliver 400 hp. from aea-Ievel ap to 
18,000 ft. At 30,000 ft., the power will be 200. 

Power 10 run a lurbo-campreMor . — Instead of the back 
pressure during the exhaust stroke being the actual atmospheric 
value at which the airplane happens to be, the engine always 
exhausts at sea-level pressure, and the resulting loss of hoiae- 
povrer is the amount that the supercharger requires the engine 
to expend in order to run it. The turbine receives the gases on 
its buckets at sea-level pressure, and exhausts these gases at 
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the altitude pressure. The energy of the exIuLust gases are 
used in two ways, hrst the diffemice between tbe sea-level 
pressnre and tbe aetnal afmosplierie pressure, and second, the 

lh?B energy which would ordina^"S’waatedf*^ ***** 

rmistrweliniinl Dtlails . — Much difReulty wss encountered in 
finding a snilable metal to withstand the heat of the exhaust 
gases. As tlie metal beeamc heated, its resistance to tbe stresses 
eausotl by eentrifugal forre diminished. On lesving the cylin- 
ders. the temperature of the gases is approximately 1500 deg. 

gine and the turbine, tlie tern |>erBture of the gases impinging 

temperature and the high rale of revolution of the turbine, the 
neceasity for a high resisting metal can readily be seen. How- 
ever an alloy steel has been found that is very satisfactory, and 
now the supereharger may be said to outlast the engine to 
which it is attached. The turbine casing, wheel and bnekets 
are of this steel. The bnekets are jammed into the wheel as 
shown in Fig. 3, They have staggered bases in order to give 
more strength and more efheiont cooling, the idea being to 
surround each binds with as much metal as possible for con- 
duction of the beat. Then' are no noulee, the gas being direct- 
ed on to the buckets by concave scoops arranged aronnd the 

The compressor casing is of slnminooi. The compressor 
wheel is of steel and comprises eight strsiight blades. It is 
made entirely of one piece, the whole being milled. On the 
oompresBOr end of the shaft is a thruat bearing; on the other 
end is a tachometer attachment. Lubrication of the apparatus 
is by means of the pressure oiling system of the engine. A 
manometer on tbs dashboard tells the pilot at wfaat speed the 



is for 450 hp. Kumliers one and two weigh 51 lb. with n 
folds and with instruments. Number three weiglis 77 lb. 

History of the Rateav SHpereharoer . — The first models of 
1016 were designed to deliver normal horsepower up to 13,000 
ft. Hero the atmoapberie pressnre is 9 Ib, per sq. in. and tbe 
temperature — 12 d^. F. The power to run the tnrbine « . 
obtained by the expansion of tbe exhaust gas^ between the 
pressures of 14,7 Ib. per sq. in. at the turbine inlet and 9 lb. 
per sq, in. at the outlet. . 

The first machines constructed were given nuniemiis pn- | 
liminary tests at Paris, during several niontlia They were lira 
given bench tests, uring steam to drive the turbine. Altlion^ 


in this 


imber of r< 


rried u 



nine the cquiUbrioro, the resistance of the metals U 
ugal forces, and the strength of the whole system, 
the capacities, the pressures and cflicienccs of the devio 
different speeds. A small chamber was 
pressor intake, and the 
air which entered this 

tied, and so lower the 
presauro. Inside of the 
chamber there was a 
screen upon which the 

order to dampen out 
the speed. At the outlet 
of the compressor, the 
delivery of air was 
meaau^ by a calibra- 
ted pipe 2.75 in. in 
diameter. Tbe pressures 

and temperatures of fiq 7 

the air were carefully Tu’BBtNE and Compressor ’ 
measured in the cham- 
ber and the calibrated pipe. The engine used in these exper- 
iments wss a 160 hp. 8-cylinder Vee, Lorrainc-Dictrirb, of 
1400 r.p.m, These ^am tests showed that whop tumin; 
25,000 r.p.m,, the compressor gave a auffieient quantity of 
at sm-levcl pressure. 

The eompreesion of the air raised its temperature eonsidir- 
ably. From 77 deg. F. to 122 deg. F, the torque of the engine 
is not materially effected. From 122 d^. F it dimishes but 
slower than the density of the air entering tbe carburetsta 
Early testa seemed to show that the engine was not affeetsd 
by the high temperature of the air, but now all of the ap'psia- 
tus are equipped with air radiators. 

While eondueting the ground tests, in order to hav. 
pressure at the Inline ontict, a suction pump was connected 
which sacked out the exhaust gases. Inasmuch as these g 
as they leave the turbine, have a high temperature, about 1..-. 
deg. P,, and wonid ther^ore ruin the pump, they were cooled 
by injectii^ water into the manifold. 


January 17, 1921 

G'lroaeopie Tests . — When the airplane turns quickly or 
loops, (he revolving parts of a turbo-compressor are subjected 
to gi’TOseopic couples. In order to find out how the apparatus 
would act under (hose conditions, it was pivoted vertically and 
»nbinitte<l to rapid oscillations of 60 d^. amplitude. Turning 
at 30,000 r.p.m. is supported without inconvenience, a rotation 
perpendicular to its axis, at tlie speed of a complete turn in 
one and one-half seconds. This is four times more rapid than 
tbe greatest s|>eed of rotation possible in turns of on airi'lane. 
Alsu it will be noticed that the (estiog with oseillatioiia is much 

J/'-iiiifniM Tests . — After the factory exjierimenia were finish- 

^ps, altitude 7,100 ft., wliieli is the highest point in Fraoi'e 
accessible by a road. Tlie accompanying plioUxrraph, Fig. 8, 
shows the Lorraine-Dietricli 8-cyl., 160 hp. engine and nppara- 
tus mounted on the truck. For the sake of convenience the 
supcrcliaiger was placed to one side of the engine and not in 
its (irupcr place. The engine is mounted on a balance bench, 
the arm of Uie balance boing 3.28 ft. The torque of the engine 
eonid thus be measured. At the top of tbe exhaust manifold, 
the sliding valve which permits the free escape of the exhaust 
or the sending of the desired quanity to tbe turbine can be seen. 
IVhi-n the engine was supercharged, the fuel tank was made 
air-tight and connected by an equalizing pipe, with the outlet 
air of the venHiator. 

The altitude of 7,190 ft., which is much inferior to that at 
which the supercharger must normally work, was insufficient to 
obtain the speed and the maximum pressure that should be ob- 
tiiincd. The highest speed obtainable was 22,800 r.p.m. and 
produced an excess pressure of 10.2 in. of mereury. Neverthe- 
less the tests showed the efficiency of the apparatus and the 
modifications of detail necessary. It was found that : 

1. Intake and exhaust manifolds had to be made perfectly 

tight. It was necessary to reinforce the exhaust pipes and also 
[he fuel lank. 

2. — The excess of pressure caused leaking of fuel at the car- 
huivters, which therefore had to bo made tight. The jeta Imd 
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The Mountain Test ElqtriPMKNT 
to be modified, and it was found desirable to place the carbur- 
eters at the front of the motor instead of at the rear. 

3. — Inasmuch as the engine gave a greater power than or- 
dinarily, the water radiators should be made larger, 

Below are the. results of a teat made in which the gas valve 
was suddenly shut off. The developed horsepower of the en- 
gine passes in a few seconds from 111 to 164 hp. with an in- 
crease of speed from 1370-1559 r.p.m. In this test the speed 
did not reach 1600 r.p.m. because the carbureter was not ad- 
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New York Regulates Flying 


F. H. 1 
New Yor 
Service ii 


1 Guardis, president of tlie BoanI of Aldermen of 
and a veteran of (he Tnited States Army Air 
lannary H, in the board a proposed 


„ „ r traffic — . 

rcKulation* are the result of conferences betieceo Mr. La 
Onardia and representatives of the Air Service of the Army, 
practical fliers and airplane hnildcrs. 

The ordinance was referred to the board’s eommittee on 
Iteneral traffic, of which Alderman William T. Collins, Demo- 
cratic flood leader, who also served as an aviator in the war, 
ia ebairman. The niensiire is exias-ted to Iw reported out for 
vote of the board within two weeks. A number of other 
cities are awaiting New York's action on regulation of air 
traffic as a model for similar lawa 

The proposed ordinance prohibits stunt fl.vinir o'’vr tlie city, 
any flight at less than 2,000 feet of altitude, the dropping of 


instni 


other 




whei 


the owners 

All ’TOieigeney place of landinir' is 
iding may be effected in an emeigency » 


"Section 7 — Lighter-than-air craft shall at all times have 
the right of way over heavier-tban'air craft. 

"Section S-^Bvery person violating the provisioas of thi. 
ordinance shall be guilty of a misdemeanor and upon con- 
viction thereof shall be punished by a flne of not less than tSO 
or imprisonment not exceeding one year, or both. 

"Section 9 — Tliia ordinance shall take effect immediately." 


rcraft 


; provides that aireraft approaching each 
oincr snail turn in the rightj giv» lighter than air craH the 
rifdit of way. and provides a pcnnlty of not Ices than $5(1 fine, 
imprisonment not exceding a vear, or Iioth. 

The text of the ordinance follows; 

"Be it ordained bv the Board of Aldermen of the cilv of 
New York as follow's: 

"Section 1— That until the rongress of the United Slates 
jisssoi legislation to cnolrol and direct the operation of nil 

aircraft over the territory r~ ^ ‘ c ,i _ 

States, at which time the . 

from or over the geographical limits of I 
shall be governed by the following condi 

“Section 2 — For the pu^nse of this 
‘aircraft’ shall mean any airplane, hydronirplane, sen plane, 
dirigible, balloon or other apparatus cnrrj-ing one or more 
persons into or through the air, propelled hy currents or by 

^ilot’ shall include every person who, being in or upon any 
aircraft, undertakes to direct its ascent, flight or descent in 
the air, and the word ‘lliglit’ shall include ever.v kind of loco- 
motion by aircraft. ‘ -\ known, established, rect^iaed field 
nr pinec 'of landing’ siml' - 


S. A. E. Report on Commercial Air Navigation 
Ow'iug to the importance of outlining a definite program 
w'hicb would be of value in protecting commercial aviation 
against adverse l^slation, the council of the Society of Auto- 
motive Kngiiii'cre charged the aeronautic division eome tme ago 
with the prc-piiration of a special report outlining desirable 
regulations fur commereial air navigation. The subject waa . 

* ' ' t which the following recornmen- 


'of fislcra 


gistra 


of all ain 


for idru 


thi 


ny aircraft not coming under tho classification in the pre- 
is parTigraph may be licensed hy the federal authority even 
' iiiplying with the safety requirements, but only 




place where a 

of landing. 'Limits of the city of New York’ shall mean 
the land or air above the land or pier heads of any of the 
five tioroughs. 

"Section 3— No aircraft i 
city of New York shall be ■ 

ing or aerial acrobatics, or >«■ given any manipulation of the 
oontroU which may h'nd to divert the aircraft from a normal 
flight with every ronaideration for atability and safety. 

“Section 4 — No aircraft shall fly over any part or section 
within the limits ol tho city of New York at a height lower 
than that enabling such ai’reraft to glide in any emeigenoy 
and at all times to a known, establisbed or recognized open 
or unofaslrurtcd place on land or wafer, nor st^l aircraft 
under any circumstancca, special or otherwise, fly at a height 
lower than 2,000 feet except at the banning or end of a 
flight. 

“Section 5^No person in aircraft shall cause or permit 
to be thrown out, mwharg^ or dropped any ballast, instru- 
ments, tools, containers, handbill, circular, card or other 
matter whatsoever, unless it be directly over a place estab- 
liabed for that purpose, and all equipment carried in aircraft 
^valt he accurately fastened in place before leaving the 
gronnd. 

“Section 6 — Aircraft approaching each other bead on from 
oppoaite or different directions shall alter its course to the 
right in passing. 


ground. This is intended to cover 
experimental and 8i>ccial racing aircraft aa well as privately 
owned aircraft not nsed in commereial or government service. 
Minimum requirements cannot, even as regards the struelurtl 
strength, be t^uced to rules and figures capable of applieatioa 
in inspection excej>t by persons of adequate engineering train- 
ing in this field, and other necessary minimum requirements re- 
garding safety of operation are the result of compromise and 
can only bo a|>plied by persons with trained judgment. 

Any definite requirements or figures sbonld not be writien 
into legislation at this time, because these matters would be 
handled best by tbe regolation and ruling of the federal author- 
ity which should be created by legislation. 


hieh, in 


with previous paragraphs, n 
lould be periodically inspect^ to insurt- tin 


Kosciusko Squadron Menabers Decorated 
Nine members of the KoeciuBho- Air Squadron, made up 
chiefly of Americana, were decorated recently with the highest 
military honors of Poland and, simultaneously with the presen- 
tation of the mr'dals, each aviator was kissed on the cheek at- is 
the Polish nistoin hy General Stanislas Haller, commander of 
the Sixth I’iiUbIi Army. The presentation took plan- at the 
squadron airdrome near Lemlwrg which city was defendeil by 
tbe Americans during tho Bolshevik drive in August. 

Those decorated were Capt. Oeo. M. Crawford, Brooklyn, 
N. y.; Lieut. Eliott W. Chess. El Paso, Tex.; Lieut. Ilarmon 
C. Rorison, Wilmington, N. C.; Lient. Kenneth O. Shrewahury, 
Charieston. W. Va.; Lieut. Geon^ Weber. Peking, China; 
Lient. Wladyslaw Konopiia and Alexander Senkowski, the last 
two named I>eing liaison officers. 

The list of those decorated also includes the name of Capt 
Merian G. Cooper, of Jacksonville, Fla., who at last accounts 
was a prisoner in the hands of (he Bolshevik), having been shot 
down in his airplane last summer. 

Ueut.-Col. Cedric E. Fanntleroy, commander of the air loi- 
ces of the southern front, and Laeut. Edwin Noble, of Boston, 
wounded early in the spriztg, were decorated previonsly. 
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Hart Reversible Pitch PropeUer 


As bos been generally 
known tbe Engmeering 
Division of the Army Air 
Service has for sometime past 
been making e.xperimenta 
and tests with an air scrc'w 
the pitch of which is not only 
adjustable but roversiblc. 
The feature of actual rever- 
ubility is of greatest impor- 
tance on Bccoont of its 
possibilities and significance 
in future airplane develop- 
ment and operation. 

As will ^ seen from the 
accompanying illnstrations 
tbe principle of operation is 
tbe tnrning of two separate 
blades in ferrules which form 
a part of the bnb proper. 
This metal hub and ferrule 
contain the operating mechan- 
ism, by means of which the 
blade angles are changed 
during flight. It is necessary, 
of conrse, to rednee tbe spe^ 
of tbe propeller while pass- 
ing throng the nentral pitch 
petition in order to prevent 
the engine from “racing”. 
The pilot controls the angle 
of blade setting from the 
cockpit. 

It is not difficult to im- 
agine tbe advantages fbnt 
will accrue with an air screw 
the pitch of which can be 
sltei^ at wiU. It will be of 
very great assistance in high 
altitudes flying in conjunc- 
tion with the snpercliarger 
for by means of the supercha 
kept normal, it will be now 



sea-level flying conditions by 
giving the propeller greatei 
“bite’’ on tbe rsrifi^ air 
Without it much of the ad> 
vantage gained by tho use of 
Uie supercharger would bn 
lost. 

A v'ery valuable use foi; 
tills propeller sbonld be in 

fields. The pitch can Im re- 
versed, the thrnst of the 

opposite direction and func- 
tion ns a brake thus reducin;^ 
the nsnal run after the aii- 
plano strikes tbe ground bi - 
fore coming to a stop. In 
this connection, the effect cf 
an adjustable blade propdltr 
is most interesting. With a 
certain pitch majdmum clunli- 
ing spew ran be had but 
this same pitch will not pve 
niaximuni effect in horizon- 
tal flight 

With this new arrangement 
Uicn, it will be possible to ho 
set the angle that quick diinb 
and "get-away” can be se- 
cured and then once arriving 
at the dcared altitnde again 
choose the blade setting best 
salted to horizontal flight. 
Tills means that the operation 

greatl.v assisted and that 
landing and taking off from 
the decks of ships, etc. will 
be iiiucli easier than previous- 
ly. In addition, it may be 
' this propeller to use the saaic 
d powers of engines, by varying 
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Training Reserve Air Officers 


In a letter of November 1, 1020, from the Adjutant Gen- 
eral of the Army to the Chief of Air Service, the Air Service 
was authorized to proceed with the plan for ou^anization of 
Air Service units of the R.O.T.C. at selected college. Subse- 
quently, authority was obtained to establish five units, one nf 
each of the foliowing universities, with the officer in charge as 
noted: 

MfLssachnsetta Institute of Technology*, Cambridge, Mass., 
Capt. Wm. B. Wright; University of Illinois, Uihana, 111., 
Capt. John O. Whitesides; Agricultnnil and Mechanical Col- 
lege of Texas, College Station, Texas, Major C. W. Russell ; 
Univei-sity of California, Berkeley, Cal., Capt. W. A. Robert- 
son; I’ntvcraity of Washington. Seattle, Wash.. Major II. C. 
K. Mulilenl>erg. 

No other units are authorized for the present academic 
vear nitliough it is possible that one additional unit may he es- 
tablished at the Georgia Institute of Technol^y. For the 
academic year 1921-1922 it is estimated that about twelve 
units will be established and r^nisilions for appropriation 
from Congress have been made with this project in mind. The 
Chief of Air Service has been anthorized to eircnlarize various 
other institutions daring the present year in order to decide 
where additional nnits may best bo established for the coming 

^ Numerous requisitions for Air Service R.O.T.C. units from 
institutions all over the country have been disapproved since 
only the five mentioned are anthorized and it was decided not 
to establish mere units than eould be effieientiy iiandled by the 
personnel available. It is the policy of the Chief of Air Ser- 
vice to give any information possible relative to Air Service 
R.O.T.C. onite to any institnrions which are interested in mil- 
itary aeronanties. 

The program of instruction and training for Air Service 
units of the Reserve Officers Training Corps has been ap- 
proved bv the War Department for the academic year 1920- 
1921. At each institution where an Air Service unit is es- 
tablished the Air Service officer detailed to conduct the courses 
prcimre* a detailed schednic for this unit. In preparing this 
fchedole he is governed by the scope of inslraction prescribed 
in the curriculum. Tlie schedule of instruction will prescribe 
the time to be devoted to each subject in the course and the 
division of this time into theoretical and practical work. The 
detailed curriculum is so arranged that: 

<a) Students completing the first years of the course will 
he trained to perform the duties of non-commissioned officers 
of the Air Service in time of war or emergency. 

(bl Students completing the entire course will bo trainrf 
to perform the duties of junior officers of the Air Service in 
time of war or emergency. 

(e) Local conditions will be satisfied and the schedule will 
be acceptable to the authorities of the institution. 

(d) The course must be popular with the student body of 
rlie institution. 

.\ mininnun of three hours per week during the first two 
\.-nrs of the course, and of five hours j>er week during the last 
iwo years, must be. devoted to military, including speeial Air 
Service instruction. The professor of military srienca and 
tactics is to arrange hU schedule so as to make use of any ad- 
ditional time that the authorities of liis institution may anthor- 
iw for militarv instmetion. . 

Certain of the subjects prescribed in the course of instTOO- 
lion will be covered by courses in the regular college enrnen- 
lum. Credit for military work in these sabjecta will be given 
In those R.O.T.C. students who take these conrsos, and sepa- 
rate military courses in such subjects will not be establ^ed- 
Every effort will be made to increase the number of subjects 
which can be bandied in this manner. 

For the Air Service R.O.T.C. Senior Unite there will be two 
separate courses of instmetion; one for pilota and observers 
luavier-than-air (airplane), and one for pilots and observers 
ligliter-than-air (balloon and airship), ^th of these course 
are not necessarily taught at each unit. As each nmverai^ 
is designated it will bo stated for the information of the proi- 
essor of military science and tactics which of these two eonrses 


are to be nsed. Students will be instmeted and trained in the 
duties of a private in the first year of the baric couree and 
should be given an intensive eonrse in close order drill. 

The aecond year basic course will similarly, instmet and 
train students in tbe duties of non-commissioned officers, and 
all second year men should be exclnrivcly employed at forma, 
tiona in that capacity. They should not be employed as pri- 
vates unless tbey have failed in the preceding year to properij- 
qualiCy in these duties. In the event that there are more 
members in the second year than tliere are non-eommisrioned 
officers' positions, the |iemianent force may be appointed as thii 
professor of military science and tactics elects, the remaining 
students being appointed lance corporals. There should be a 
rotation of dntiea for both the permanent non-commissioncil 
officers and the lance coniorals bo as to insnre varied training 
for all. 

As experience demonstrates that any permanently appoin- 
ted non-commissioned oflUcer is not efficient in hia position ho 
should be reduced to lance corporal and a proper appointment 
made to insnre that the permanent appointees are the most 
i-ompetent. In tbe event that a proportion of the second year 
men are designated as permanent non-commissioned officer!, 
they will wear the insignia as sneh. The remainder will he 
designated ns lance corporals, will wear tlie insignia, and at 
formations will be post^ as file closers or formed separateli*, 
unless regolarly posted as non-commissioned officers. 

Students given this course will not be permitted to enroll 
" >r the advanced course unless they have satisfactorily qaali- 


fied in 


IP duties 


The members of the first year advanced course will be in- 
structed and trained primarily as commissioned officers. This 
will not preclude their sen ing in subordinate capacity or re- 
ceiving instruetion in subjects not previonsly covered in the 
course. These students will be rotated in duties and perma- 
nently commissioned in accordance with the general principle 
explained for the second year baric coarse. Snrplns officeiw 
will he rated os additional second lieutenants and treated ac- 
cordingly. 

The fourth year men in the second .vear of the advanci-d 
course will lie trained primarily in (be duties of captains and 
should be given as frequent opportunities as may he possible 
to perform the duties of such higher cadet officers as may ex- 
ist in the endet corps. 

The grades of captain and field officer may be filled penruv 
nently as tlie professor of military science and tactics and tlic 
institutional anthorities may prescribe. 

In view of the hazard of flying airplanes and the eonsequont 
effect on the morale of R.O.T.C. students in the cose, of serions 
ncoidents, it is not considered at all desirable that R.O.T.C. 
students in heavier-than-air courses be given any flying as 
part of the regular course until after giadnation from the 
university. The baric camp at the end of the sophomore year 
ivill bo voluntary, those students who wish to attend being sent 
to a basic, infantry camp during this period. Flying will be 
conducted at the advanced training comp after junior year, 
attendance at which will be compulsory for Air Service units. 
At the advanced camp competent flying instructors will m- 
struct R.O.T.C. stndente in aerial observation. 

At the end of senior year stndente who Iiave satisfsetorily 
completed the course and desire a Reserve eommission will be 
commisrioned in the Air Service Reserve as second lientcnants 
and as many of them immediately ordered to active duty a: 


d by 

B 'proper allotment has been made 


This active duty period will not exceed six months, dnrmg 
which time they will receive primary and advanced, instruction 
in flying at both primary and advanced Air Service flying 
. . A — -A.i— aC nfSnaje Qn activo doQ: 

... hnt have demcna- 

trated proficiency otherwise, will be sent to an Air Sendee 
special service school of photography, anoament, eommunrca- 



AVIATION 


January 17, 1B21 


tioQs or ex^cinooriu^ for i«|>«cia] training during the aia months 
period. Stndents in ttie advanced course, lighter-tlian>air, 
may be given some practical aerial instruction prior to their 

No Btndents will be admitted to the advanced course for Air 
Service units nntil tliey agree in writing to attend the advan- 
ced training camp and if comniissioned upon graduation to Ih> 
imme^ately ordered to active duty for a period not to c.xrceil 
six months. During this period of active duty all stndents 
will receive advanc^ flying training at specialized flying 
si'liools and a short period of serviee with an Air Service nnit 
and will receive fall pay and allowancea of an Air Service 
flying officer. Vpon completion of this six niontlia active 
doty period reconiiuendation will be made to the ^Var Depart- 
ment that certain students who have demonstrated exceptional 
ability as eomniissioned oflieers lie eomnnsaioned as second 

vacandea. 

It is contemplated to eventnallv establish a small airship at 
the lighter-than-air R.O.T.C. Coniaea where praetical in- 
stmetion may be given in navigation of air-ships and in oh- 
senation work from captive balloons. This practical work 
will lx- lupplilied at the summer camp and during the aubse- 

.V syllnims has liecu pn-iiared wliicli w:ll give a geiicml idea 
of ilie coutw as planncil. Tile iimiii course for the Apt year 

compnny or sijundron. militarj’ hygiene, military eonrtetiiea 
ami customs, interior guard duty, (ihysical training, infantiy 
drill, pistol and rifle inalmction and jimctice, theory arvl jirac- 
lice of eommunicationa. hiatory of aeronautics, and Air Scr- 
dee organiMtion. 

skctc'hing and maji reading, military routine, .\ir Service 

Tlie aJvancetl counse for the first jenr include*, fichl en- 
gineering. physical training, minor tactic*, liaison for all anus, 
communication*, and aerial plintography, 

The advanced course for the first year for the lightcr-lhan 
air student* includea. aerodynamics of balloons, pers[)e<-tive, 
artillerv material and method* lineliidiiig use of l>iilln«in 
oliservation in artillery fire, iiietliodii of communication, 
observation of fire, high power artitlcty, trench artilleiy). 
••oopevation with infantry, general observation anil surveil- 

meters, altimetcts, coiupasiie*. tlirrmcuiieters, jmrachntc knivi's 
bart^raphs, statofwopes. maps), aerostatics, stniclore of 
airships, types of airships, tlie atiiiosphere. airship gases, 
load of airships, and iirineijial stalk laws governing airships. 

The advanced course for the first year tor the heavier-than- 
air stndents includes, aeronautioaJ engines (engine action, 
carburetion, ignition, lubrication, cooling, trouble shooting, 
types, shopwork, engine testing), aerial gunnerj', aerial bom- 
bardment equipment <drop Iwnibs and fnscs, bomb sights, 
bomb and flare releases, and bomb aighting). 

The advanced course for the second year includes, milita^ 
lii*tory and policy of the United States, military law, adminis- 
tration, radio, aerial navigation and meteorology. Air Serviee 
organization, npcmtioii and tactics, and duties of Air Sendee 
officers. 

The ailvaiii'ed course for the second year lighter-than-air 
student.* im-Iudes, advanced aerodynamics (resistance of the 
atmoepliere, stability of airsbijis, airship control in flight, 
dynamic lift), airship instruments (theoretical inslnietion), 
eonatruetion, maneuvering, maintenance and gases, power 
unite, constTuetion of hangars, doors and windbreaks. 

The advanced course for the second year lieavier-than-air 
students includes, theory of flight, nomenclature, rig^ng. mat- 
erial* and stresaes, fabrics and dopes, wire and fittings, pro- 
pellers, repair of machines, instrument*, types, aeronautical 
engines, and Air Service Service Seboola. 

At the advanced camp for ligtter-llian-mr students Uieoret- 
ical and practical instruction is given in general orientation 
^m balloon and from elevated observation posts, locating 
active hostile batteries, simulated by mirror flashes, smoke 
pofit and hydrogen guns from the balloon at altitudes vaiy- 
ing from 2^00 to 4,000 feet Twenty-four boms of flights 


are retjuired, some at night. Twenty-four adjustments of 
various types of fire are scheduled. Free balloon training 
will consist of five flights, one at night, of a minimum of one 
hour each. The student will act daring these flights in one 
of each of tlie following capacities; recorder, pilot, assistant 
pilot, and change of ballast. As part of the work student 
will learn to pack his own parachute and drop it from ap- 
propriate altitudes. Instruction will be given in the pme- 
tienl handling of captive balloons, balloon winches, machine 
guns, hydrogen niid helium. 

At the advanced camp for heavior-than-air students 

witb inachtne guns, trap sliooting, drill, and camp routine. 
After the senior course and during the active duty period, 
practical instruction in flying airjilanes will be given at spoei^d 
service schools of tlie -\ir Service with a final period of duty 
with an Air Service tactical unit. 


Pigeons Useful in Naval Aviation 
Some very interesting statistics have recently been compiled 
in the Navy Department concerning the part played by pigeons 
in Naval aviation during the world war. 

During the la.st ten montlus of the war, U. S. Naval pigeons 
delivered 21P im's.sages from seaplanes forced to land at sea. 
These plane* were williont any other means of communication, 
and credit must he given llic pigeons for llic saving of both 


irllling exjMoienee of anv of our aviators is that 
iiign E. A. Stone, U. S, N. R. F.. who with Suh- 
ioore of tlie Royal Nava! Air Force clung for 
•vithout food or drink to the underside of a sea- 


■t tht 


r ship coming from the w 




e nhead and si 

r course in n slight fog, and at 11 ;1W 
■ngiiic completely dead. 

Two pigeons were almard. and these were released at fifteen 
ninnte interval*. The first pigeon arrived at Dunkirk with a 
iie**agi‘ stating the w-hereahouts of the aviators and that their 
dii), was sinking. Every' available seaplane on the station was 
«nl out in senteli: and although some of them flew as close as 
JftO ft. from the wreckage and were easily discernible by the 
■lien in the water, eighty hours had elai>sed before the aviators 
were reseiietl. Lieutenant Moore lost six of his toes from goii- 
rrenc, flnallv dving in the liosiiital. Ensign Stone recovered, 
vnd until rceentlt was stationed at the U. S. Naval Air Station, 
•tnacostia. I). C.' 

Many instaiici's have oeenrred where jiigeons oiierating on 
this side of the water have licen instrumental in delivering 
nit*ssages re<|uesting spare part* to be sent disabled planes, and 
one pigeon at Cape May is credited with the rescue of one of 
our pilots off the Jersey coast last winter. 

A recent order issued by the Navy Dopnrttnent requires that 
Na\-v seaplanes, while in flight, carry pigeons aboard. 


Conveniently Arranged Lathes 
The lathe is generally accepted as the most important uni- 
versal machine tool. The Cincinnati Lathe and Tool Co. are 
supplying lathes of standard types that are particularly eon- 
venioiitlv arranged for airiilane work. They arc known as 
Cincinnati Geared Head Lathes and re<iuire a constant speed 
drive only as all changes are made in the head. A plate 
shows the speed of the spindle for each of the various set- 
tings of the control levers. The drive shaft in the head oper- 
ating at constant speed carries two sliding gears mesliing with 
gears on the intermediate shaft. When the gear to the left 
on this shaft is in mesh mth the pear on the intermediate 
shaft, it gives the first six changes of low speed. When 
meriiing ■with the gear to the right on this some shaft the 
additional changes for the higher speed are obtained. The 
shafts in this head are of high carbon nickel steel The 
on the back gear shaft and also the direct driving gears are 
made of steel forgings heat treated. All of the others are 
of high carbon nickel steel, bushed tliroughont vrith bronze. 
Only the gears actually used for driving are in mesh. 


Review of Aviation in 1920 
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* lack of aerial laws, .landing 
nt ]>olicy, aircraft designed and 

— a high rate of efficiency during 

1920. Decreased production and a gencml contraction in the 
itical industry, generally, is offset by the more eneonr- 
rKords of jiertornmnee made in American aviation. 

,• the last twelve iiionlli.* liar'c not brought the definitely 
d policy of federal jurisdiction required to assure 
and economical progress in commercial aerial 
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piic iin pilots flying Arocrienn n 
oiiinmiider A. C. Rond, liero of the trans-Atlantic flight 
lie commanded the same flying boat on a noteworthy 

..., inlition from Roekaway, Long Island, down tlie Atlantic 
Const, along the Gulf Coast and up the .Mississippi River to 
Cairo. 111. AVhen the N('-4 returned to Roekaway January 
27 Iszi. it had flown 7,740 nautical miles. Three of the four 
Packnril Lilmrty engines had operated without trouble during 
the nf- hours in the air, the fourth more than 82 hours. 


' hiis! 


■i the e 


vear. Liuete. II. U. Harris and 
a Martin 12-passenger Armv trn 

to Washington, D. C„ a disfaiic. 

and thirty-one minutes. Major L. M. Smith on Marah 6 flow 
from Camp Ixiwi*, Wash., to San Diego, Cal, in a Boeing 
DH-4B plane, 1,100 milrs, in nine hour* and fortv-two min- 
utes, most of it over mountain ranges 7,000 feet high. 

On March 30 radio communication was established between 
a anbmariiic and a seaplane at Anaeostio, D. C. Roland 
Rohlfs, former holder of the world’.* altitude record, on April 


12 flew 
Roekaway 


need ci 


gasoline picked up from point to point enroute. Read re- 
pnrteil that the greatest difficnlty encountered was lack of 
proper maps. 

Compared to long flight attempts conducted by Euro- 
pean governments the American ventures were particularly 
sacc<-siol. No less than four expeditions attempt^ to fly the 
S.206 miles from Cairo to Capetown, Africa. Col. P. Van 
R\-ndvcld and Major C. J. O. Brand flnallv completed their 
flighl ,11 March 20, in u DH-fl plane sent up by the govern- 
ment of the Union of South Africa after their Viekers-Vimy 
mac'liine had eraslied. They had set out from Cairo February 
19. None of-the machines that started reached Capetown. 

DifTerent success attended the Alaskan Flying Exi>edition 
01 lie U. S. Army Air Seniee. Four Gallaudet remodelled 
DJI-Ill planes, each powered with a single Liberty engine, and 
carrying two persons, flew from hlltcbel Field, Long Island, 
to Ni'iii,', Alaska, and return in 112 hours flying time — a total 
distance of 9.000 miles, without an ai'cident serious enough 
to delay tlie party. Rain and fog caused most of tiie diffi- 
cnltv ill living over country not even charted on the maps. 

Till- Air Mail in 1920, ’ operating between New York and 
Washin^on, New York, Cleveland. Chicago, Omaha, Salt 
Lake City and San Francisco, transported approximately one 
hniidr^ million letters at ordinary postage rates. The system- 
VS.S ,'xtended in 1920 from Chicago to SanPraneUeo ) from 
Key West, Fla., to Havana, Cuba, and from Seattle, Wash., 
to Victoria, B. C. About 35 Air Mail planes are in the air 
each day, flying a total in ronnd trips of about 8,(X)0 miles. 

I'uring the year the Navy has b^n making an aerial sur- 
vey of the Panama Canal Zone. 

The Geol<igical Snney has cooperated with the Marine 
Cor|i;i in mapping the coastline of Haiti. American sea- 
plane*. Cnrtiss, Aeromarine and Boeing typos, have operated 
on ]>a-*cnger rontos in China. 

Mii.ior R. W. Sebroeder. flying an American designed and 
hnilt Paekard-Lepere biplane, went up from McCook Field, 
in r'nvton, Ohio, on February 2(i, and reached tlie world’s 
Tceord altitude of 33,000 feet. 

There were many other experuncatal Bight* made roeceas- 
fnily. Edwaid Musick flew an Aeromarine flying boat off the 
ire at Raritan Bay, N. Y., on March 13, and carried provisions 
to the steamship IMneesa Aniie, stranded near Roekaway, L.1. 
While the passengers were removed before Musiek arrived, his 
flight ilemonstiat^ that flying boats could take off and land 
on iei- or snow, and that they are invalnable in lusene work at 

Realizing the urgent need for laws controlling aerial nav- 
igation, several legulatures considered state lepslation, but the 
New York state l^iialatnre after eoaaidering tie subjeet enre- 
fnlly. adopted a resolution asking Congress to enact a federal 
’ w liefore the 1 ' . > . 


of 138 miles an hour. Clifford Web- 
ster on April ’20 Hew a Curtisa HS-2-L flving boat with two 
passengers 1.345 miles from Florida to New York in eighteen 
liours and twenty-seven minutes. In April, Paul Wilson flew 
a Thomas-Morsc biplane from Ithaca, N. Y.. to Wasliingten, 
D. C., and return bv way of Davton, Ohio. An Oreneo "Tonr- 
ister” piloted hv Clarence Coombs on April 30, carried four 
jicrsons to a height of 17,150 feet. 

The first annual intercollegiate eliampiotiship airplane 
races were held at Mitchell Field, L. I., on May 7, Yale, Wil- 
liams and Princeton winning in the order named. 

On Mav 27 a Dnyton-Wright aerial coupe reached a height 
of 19,710 feet with four i>ei«>ns. 

On June 12 Donald Hudson in a Curtiss “Wasp” erased 
the Andes mountains nt an altitude of 30,000 feet aboi-e sea 
level. On June 27 a Junker monoplane flew from Omaha, 
Ncbr.. to Lancaster, Pa., irithout stopping. On July 3 Aero 
Limited flying bouts carried a Ion of grape fruit from Miami. 
Flo., to New York in sixteen hours. The "Bankers Special” 
as the Aeromarine F-5-L. New Cruiser was known, flew from 
New York to Sonlhamton, I.*)ng Island, on July 30, with four- 
teen passengers, a distance of 110 miles in 72 minutes. Two 
Junker monoplanes which left New York July 29 arrived in 
San Francisco August 8. A Gallaudet Liberty Tourist biplane 
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New York to the Roosevelt notification ceremonies at Hyde 
Park. 

On August 12, Lieut. A, G. Hamilton made a world’s record 
parachute drop, jumping from a plane 20,900 feet in the air 
over Carlston Field, Fla. He reached the ground in twelve 
minute*. On August 13 Miss Lanra Bromwcll broke the 
world’s loop-the-loop record for women at Curtiss Field, Gar- 
den City, Long Island, looping eighty-seven times in a Curtiss 
Stands^ biplane. 

On September 5 U. S. Army Air Service conducted suc- 
ce^nl experiment* with the rariable pitched pro- 
peller, stopping planes within seventy-five feet of where the 
the wheels first touched the ground. The same month Cali- 
fornian canneries employed seaplanes in locating schools of 
flab, reporting laiger catches at less cost of time and money. 

The New York-SanFrancisco Air Mail system was opened 
September 8. The continued use of aircraft for commercial 
purposes led the American L^on at it* national convention 
in Cleveland, Ohio, September 28, to adopt a resointion urging 
Congress to enact laws regulating serial transport. 

The Gordon Bennett Airplane Race was held at Etompes, 
near Paris, on September 27. On September 28 an airplane 
piloted by Paul (Filins demonstrated flreproof'paint at Cur- 
tiss Field, Long Island. Air Service officials saw the plane 
set afire in mid-air and fly nnharmed until the gasoline which 
had been poured over it had burned away. Tbe L. W. F. 
“Giant” three Liberty-engined bomber, America’s largest air- 
plane, was accepted by the Air Service after trials at Mit> 
che] Field, Long Island, September 29. 

On October 21 a group of British scientists sailed from Nor- 
folk, Va., for the Antarctie regions. Tiiey carried an mrpiano 
with which it is proposed to survey tbe west coast of the 
Woodell sea and Gr^am Land. On October 23 the "Santa 
Maria’’ and “Pinto,” Aeromarine flying ernisets, flew from 
New York to Key West to enter a passenger and mail service 
between Key West and Havana, Cuba. On October 28 a Cur 
tiss single-engined “Eagle Aerial Pullman” flew over New 
York City with nine men and women aboard. 
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10 ano (mured that the radio telephone could be uaed from air- 
craft to landiiur atationa up to a diatanee of 300 miles. On 
Koreenber 11 it was aanoaneed that the Royal Canadian 
Mounted Police would in the future use airplanes and Hying 
boats exteourely for outpost duty. Two American Standard 
Wrigjit niaebines flew from Nebraska to Mexico City to attend 
the iuaugumtion of the Mexican president. On November 21 
the Goodyear company establiahed a dirigible passenger ser- 
vice between Los Augetee and Catalina, Cal. 

On Thanksgiving Day more than thirty airplanes raced 
over a course at Mitchet Field, Long Island, for tbs 
Pulilscr Trophy. On November 30 the National Aircraft Un- 
derwriters Association at its annual meeting adopted a reso- 
luUon recognizing the increamng popularity of aircraft and 
nrging the need of federal air laws. Early in December, Pilots 
Smith and Chriatenaon set a new record for the Air Mail, fly- 
ing 16,000 letters from Chicago to New York in five horns and 

Through the operation in 1020 of a few aircraft lent to the 
Forestry Service by the Army, approximately $35,000,000 
worth of timber was saved from destmetion by fire, more than 
the total Army Air Service appropriation for the fiscal year. 
About 1,000 fires were reported. 

The Wright Aeronautical Corporation of Paterson, N. J., 
produced a cannon motor discharging inch shells through 
the propeller shaft of an airplane in flight. 

A Curtiss Seagnll flying b««t made a 1,100 mile clenionstra- 
tion flight to all the principal islands of the Philippines carry- 
ing mail, pasengeis sod merchandise. 

During the year photographs and motion pictures were 
made of isolated and inacesssihio regions of the United States, 
from airplanes such as. the Yosemile Valley, Mf. Banicr. Mt. 
Hood, the national forests, the St. Ijiwrence Biver, the Mex- 
ican border, the great deserts of the southwest, the Gulf Coast, 
the Mississippi River, the Great Lakes, the .\pnlncliian 
Mountains, the Canadian Rockies, the Sierras. These and 
other sections were viewed from above by tourists and photo- 
. gTai>h.ws. 

LW to be Made of English Airships. 

A rt‘i>ort from F.ngland states that tlie Air Miuistr.v ha> de- 
cided to turn the airshipa R-36, R-37, 1.,-Gl. and L-71 over to 
the Dcparttiient of Civil Aviation while the R-33 is heiiig tem- 
porarily lent by the R.A.F. They are In he uscil tc^collect 

airdrome will probably he used ai 
no intention of enibarkiug on c 

purpov Ix-ing to gain informntioii a* to tiie iiossiDilities. in 
event of it being demonstrated that it is entirely practicable 
to operate airships on an airway, as evimy one eoiinected l>c- 
lieviw, the airships will probably he acquired by some commer- 
cial concern. 

The R-36 will probably be used in the near future for long 
distance demonstration fights. The first of these will prob- 
ably he to Egypt and return, Mooring out experimenU will 
be condneled and data concerning meteorology and radio ob- 
tain<>d first hand. 

U. S. May Get Gorman Air Equipment 

Representatives of the Army and Navy will shortly confer, 
with the Interallied Aeronautical Comniiitsioii which i> m 
thaige of the distribution of air equipment turned over by 
Germant' to the Allied governments. The U, S. Navy repre- 
sentative is Lieut. Frederic P. Culbert, U. S. N., now m 
Europe on duty in connection with the Navy dingiMe K-.-W. 
Recommendation has been made to the War Department for 
the appointment as the Army representatives of >Iajor 
Beniamin D. FouloU, U. S. A., now on duty in the office of 
the military attache at The Hague, and Major Frank M. 

Kennedy, U. 8, A. Action - 

stood, will not be taken until 

Massachusetls Institute of Technology. ^ 

the Massachusetts Institute of Technolc^y. The eouree is 
taken by 19 students ineluding a detail of 8 Army officers. 
The wind tnimel is now availablo to privste trating, altliough 
it is nnderetood that Army testing is still carried on. 
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Navy Balloon in Noteworthy Flight 
The Navy tree balloon A-5598 piloted by Lieut. L, 
Kloor, and having Uents. Stephen A. Farrell and Walter 
Hinton aboard as paasengers took off from the Naval Air 
Station at Rockaway Point a little after noon on Monday, 
December 13 and shortly afterwards disappeared. A mi'ssi^ 
was received by carrier pigeon about two hours later statii^ 
that the balloon was then over the Brooklyn Navy Yard, No 
antbentic information was secured until January 2 when the 
following telegram was received from the crew: 

“I>riven by storm Monday, 12-13, west by north, at lower 
Hudson Bay ; forced to land 2 p. m., 12-14, about ten milsa 
north by east of Moose Faetory, Ont. Latitude 51.50, longi- 
tude 81.00. lost in forest four days. Crew safe at Hndm 
Company post. Will leave on first available means of trans- 
portation to railroad, which is by dog sled, and will take about 
nine days. Leaving here Monday, December 27.” 

Many reports came from various parts of New York State 
that the balloon was lost in several different localities. Aimy 
aviators were sent to Albany and Glcna Falls to search for tbs 
missing balloon as the snow made it very difficult for scarebiiig 
parties to proceed on f<xit. 

One of the striking features of the adventure was the 
prediction made by Sir Ruppert Stupart, head of the Domia- 
inn Meteorological Bureau. He said in part; 

“Wc figure that at 8 ;3I) a. m. on December 14, it was north 
of Ottaw-a and south of the line of the Canadian Pacific 
Railroad. But the Canadian authorities figured it was noith 
of the railroad at that time. If the Ottawa men are right 
balloonists might to report some time from around Hudsoa 
Buy, I am sure they are in the area known as the ‘Light 
Triangle’. That would ))lace it in the vicinity of the St 
James Bay, a lower ann of Hudson Bay.” 

The principal factor that caused the pilot to continue ia 
the air was the intensity of the storm on the night of Decen- 
her 13. Tlie next morning they were over forests with nc 
sign of liunmn beings. Their best move seemed to be to 
I’ontinuc on to Hudson Bay where they would be able to 
reach some of the Hudson Bay Company’s factories. They 
finally landed ou tbe shore of James Bay and were using 
the compass to reach civilization when they found an tiidisa 
by the name of Tom Marks. Marks did not want to meet 
them but w-as finally caught and perauaded to guide them to 
Moose Factory at the month of the Moose River, 

‘The party suffered greatly from cold due to lack of proper 
clothing and equipment. Lieut. Farrell was severely frost- 
bitten and has had to be earried on a sled most of the way 
down to the “line” at Maltieo. The only news that has been 
reeeived has been in the form of letters to the wives and 
friends of the three men. A.« these letters were not for pub- 
lication the information contained wa.s rather sketchy and i 
merely intended to rca.ssurc the immediate families of tba | 

It was reported that the Canadian authorities had inslrucUd 
tlie mounted police to arrest the three men on their return to 
civilization for landing at s|iot not designated for interna- , 
tional traffic and for wearing an alien nniform. ’Then | 
appears to have been very little fopndation for the report bnt 
the assumption is a natural one owing to the lack of avintioa | 
laws and treaties in the TTniled Sfal«. 

The start from Moose Faclary was made on December 28 
and the pnrt>‘ encountered mnny dclaya on the way. They 
arrived at Mattiee, Ont, on January 11. A large crowd of 
newspaper reporters and government officials were waiting 
for tlieiii. Elaborate preparations were made for their wel- 
vonie and all the facilities of the town were employed to make 
tbeir reception express the feeling of the inhabitants. 


Pulitzer Course Measured 

At the request of Brig.-Gen. William Mitchell, the CoMt 
and Geodetic Survey has measured the length of the PntiUer 
Trophy Race eonise and find it to be 29.0202 miles. Thh 
figure is accurate to within one foot. This is the length of 
the course and not the distance that the competitors flew a 
it is impossible to fiy exactly over any triangle on the ground; 
some deviation must be made to round out tbe comeis. Henw 
(be actual speed of the machines is greater than would app<sr 
from calculation, how much it is impossible to say, 



RECORDS 

INCOMPARABLE ! 


MERICAN engineering has contributed no 
finer thing tlmn the remarkable perform- 
^ ante of the Wr^he Aeronauticai En- 
gines in the Pulitzer Trophy Air Race. 

The famou.! Thomas-Morae entry, finishing 
second at the tate of i68 miles per nour, was 
powered with a W right Engine of a cubic capac- 
ity of nay cubic indies and obtained approxi- 
mately .1495 miles pa hour per cubic inch 
displacement. The winning 'pi me travelling at 
the rate of 178 miles per hour, had a cubic 
capacity of nay cubic inches or 1100 cubic inches 
larger and obtained but .0S3 miles per hour per 
cubic inch displacement. 

Fibred on the basis of miles-per-hour to 
cubic inch capacity the result of this race proves 
that the winner had but four-sevenths of the 
effectiveness of the Wr^ht powered Thomas- 
Mocse entry. 

Again in one of the other classes, the Navy 


TTiese records were established by Wright 
Engines taken from regular stock and were not 
especially built to enter competition. 

Such is the achievement of the Wnght pro- 
duct — such is the service of this organization 


entry fa Vought) powered with a Wright Mcxfel 
E motor of 718 cubic inch capacity succeeded in 
establuhing a speed of 143 miles perhour, or at 
the rate of.i97y miles per hour per cubic inch dis- 
placement, while the larger planes, from which 
the Vot^ht won, obtained but .o86a miles per 
hour per cubic inch dispbeement. One of the 
most remarkable showings made in aeronautreai 
engine design. 

Had this race been conducted according to 
the mechodsemployed in automobile races where 
engine displacement is limited in the various 
classes, Wright Aeronautical Engines wou'd 
have swept the Pulitzer Rare events from start 
to finish. 


Wright Aeronautical Corporation 

Paterson, New Jersey 

W ]R I G O T 

AERONAUTICAL ENGINES 

STANElARD MOTIVE POWER FOR ALL AIRCRAFT 
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AVIATION 


AVIATION AND AIRCRAFT JOURNAL 

FOR SALE ON LEADING NEWS STANDS 

15 Cents a Copy 



IT WILL PAY YOU TO CLOSELY FOLLOW THE 
PROGRESS OF AVIATION DURING 1921 

The Technical Articles, News and Illustrations Appearing Every 
Week in AVIATION and AIRCRAFT JOURNAL Will Keep You 
Accurately Informed of the Progress of Aeronautics and Air Trans- 
portation. 

By Missing a Single Issue You May Overlook Information Which 
Someone Else Will Capitalize. 

To Insure Receiving Regular Copies Each Week, Send Four Dollars 
(in V. S.) for an Annual Subscription — 52 Issues. 

THE GARDNER, MOFFAT CO., Inc. 

22 EAST I7TH STREET NEW YORK 
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LINCOLN STANDARD AIRPLANES 

With Wrigbt-Hispano Motors 
FOR BUSINESS. SPORT AND AIRLINE PURPOSES 

Planes Produced to Suit 
the Exact Requirements 
of Airplane Operators 


NEBRASKA AIRCRAFT CORPORATION 

Airplane Constructors 

LINCOLN NEBRASKA 


FROUDE DYNAMOMETERS 

HAVE PROVED SUCCESSFUL IN THE TEST ROOMS OF MANY MOTOR 
MANUFACTURERS 


Froude Dynunometen ue 
bulk in all dze> and in ipecial 
(ypa (or testing or running- 
in ga« engines. Each dy- 
namometer has a large 
capacity and speed range. 


WRITE FOR BULLETIN F-70 

C. H. WHEELER MFG. CO. 

PHILADELPHIA, PA. 



AVIATION Januarj' 17, 3921 



AMPHIBIOUS GEARS 

double the utility of a Hydroairplane or a Flying Boat. 

We are prepared to design an amphibious gear adapted to 
any type of hydroairplane or flying boat now in service. 

A recent gear of this type (patent applied for) has passed 
Navy tests. 

The gear is simple to build, install and operate. 

Write for full Particulara 

ALEXANDER KLEMIN AND ASSOCIATES 

Consulting Aeronautical Engineers 
22 East 17th Street New York, N. Y. 






TYPE L-6 

AIRPLANE ENGINES 

HaU-Scott Motor Car Company 

West B«rk«l«y, Califoraik 


,.r>' 17, 1921 


AVIATION 


INDEX TO ADVERTISERS 


DO YOU WANT 

MORE SPEED 


A 

A*-' Distributing Co 

A»r- iiinrinB Plone & Motor Co. . 

Airi-rsCt .Service Directotr 

Ari. rictm Propeller & Mfg, Co. 


Brv . >tei-Ool<l»niith Corp. 


C 


.ir'iss Acropinne & Mote 


r Corp. 


D 


Wright Co. 


F-r-.inand, L. W. * Co.. 


H 


H>u. -Scott Motor Car Co. 

He.Tf.e Insurance Co 

Bj ■ nrd, Raymond M. - - . 


K 

K ‘ jin, Alexander & Aesooiates. 

M 


The Qlenn L., Co. 


N 

Nct-aska Aircraft Corporation.. 


O 

f'rr r.nnce Engineering Corp., The. 

P 

Pill .jclelphia Aero-Serviec Corp- . . . 


Toi 'j-as-Morse Aircraft Corp. 


W 


Paragon Propeller* almost invariably increase the speed 
of the ship by three to ten per cent — sometimes more. 
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FASTER CLIMB 

Paragon Propellers always increase the rate of climb at 
least ten per cent : often more than twenty per cent : somo- 
times thirty to forty per cent. 

QUICKER GETAWAY 

Paragon Propellers never fail to shorten the run. Very 
often they reduce the run by one'half. 

You will never believe how much e Paragon increases the 
performance of your machine until you are one of the thousends 
who know, 


Did you ever hear of a Paragon Propeller breaking in the 
air or failing in any respect? 

Without Paragon Propellers you cannot get the full 
perfonnance out of your ship. 

AMERICAN PROPELLER & MFG. CO. 

Baltimore, Md., U. S. A. 

OUesl Propeller Engirteen and Builders in the fVorU. 
Same Management Since 1909. 


The Spark Plug That Cleaus Itself 

B. G. 

Contraetora to the U. S, Army Air Service 

THE BREWSTER-GOLDSMITH CORP. 

33 GOLD STREET 

NEW YORK CITY U. S. A. 
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Wartoick NON-TEAR Aero-GfofA 

A SAFE CLOTH for FLYING 


For Panicutert Apply to 

WELLINGTON SEARS & CO. 

66 VoTth Street. New York 


Wi .ngton Sears & Co 

W!,.«ier Mfg. Co., C. H... 
IVrrfit Aeronautical Corp. 
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January 17. I '21 


THE AIRCRAFT SERVICE DIRECTORY 

If’here to Procure Equipment and Services 
AIBPI.ANES - ACCESSORIES EXHIBITION WORK PARCEL CARRYINQ 

ENGINES TBAI-NINO FOR AERIAL ADVERTISING AERIAL PHOTOGRAPHY 

PARTS PILOT OR MECHANIC PASSENGER CARRYING AND MAPPING 

. Tha AlarK 4 of Quality^ aiAltnAFT RFPAIRR 
\i C-r STORAGE. TRUCKING, 

SERVICE. PARTS. 

1 AIRCRAFT SERVICE 

rtir ^ ■'* REPAlft CO. 


NATIONAL ADVERTISING 

20 weeks contract from Chicago to Galveston. Texas. 
500,000 circulatioD. fVrita for plan and price. 

JOHN H. ASHLEY. Aobara, lad. 

AMERICAN AERIAL ADVERTISING CO 

AUBURN, IND. 

John B. Aahley, H'g'r. Frank Cameron. Pilot 

[JIBOBST EZCLOBIVX JOBBBK8 IM O. S. 

AIRCRAFT SUPPLIES 

OBKTiriBD OTILITT PABTa IMSPECrED EtJOIPMEST 

Par All Types AtrcreJI 

OeapMe Stock Spano lor Caaneko and OX^ Enfinoi 

AIRCRAFT MATERIALS & EQUIPMENT CORP. 

I40e-» BEIM3WICK ATE., MEW TORE CITY 
OaMo Addroar Dnnlrco. mO Cotalof oa roauoil 


HAMILTON PROPELLERS 
DELIVER THE GOODS 

HAMILTON AERO MFC. CO. 

ere LAVTON SLVD. MILWAUKEE. WIS. 

PIONEER. INSTRUMENTS 

WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


AERONAUTICAL 
CORRESPONDENCE COURSES 

"A E R 0 D Y N A M 1 C S" "AEROPLANE DESIGN* 
"MOTOR DYNAMICS" t "MOTOR DESIGN’ 
"AEROPLANE DRAFTING" 

NEW YORK SCHOOL OF AERONAUTICS 

TAPE 

GRADE A. COTTON, 2 1/4 TFIDE. 8 PINKS 
AIR TRANSPORT EQUIPMENT INC. 3S0 BROADWAY. N. Y. C. 


HEAR YE! LARGEST VARIETY LOWEST PRICES 
Parts. Motore or Ship*. New or Used 
J-l Standuril. Caimrk. JN.ID. F Boat and 0X5 
Motor 

Choice Propeller* S20.— $57. Silk Ab. Cord l,5e 
a ft. 

LOGAN AVIATION Inc., 712 Superior N. W. Clevelanij 

LANDING FIELD GUIDE and PILOT’S LOG BOOK 

BT CAPT BRUCE ETTINOE 

artaUoa n^lkM*'lir'iko*?'^.'^eaM^ lor'pilM^'asd Iteoo u>. 

POol'i Lot Book raM for rocord of taorkloa. motor oad a>tnc. 
ancovn BoiTion *2.0n VoeorAio ArierioH Uori 

BRUCE EVTINOE, 4554 Park Ave., N. Y- City 

CONSULTING 

AERONAUTICAL ENGINEERS 

AN INDF.PENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENOINEER.S 
ALEXANDER KLEMIN 
22 EAST 17TH STREET NEW YORK 

WRITE for INFORMATION 

About this Directory Advertising 

IT'S BRINGING RESULTS 


WING COVERING 

Doping, Pigmcnting, Enanielinir. Vnmishing aepumteiy, 
quickly and economically done at your own 
bangara if desired. 

G. VOISIN, Expert 

Id j/sars sf praslleai exprrienss 

Tel 139 W. Hub. Hfb. 23« FraaUia Aet Hubreack HtiehN N J 

D’ORCY’S AIRSHIP MANUAL 

"An latematioBal register of 
the World’a Airabipa with 
a Compendium of Aeroatatica” 

PRICE $4.00 

AVIATION 22E. 17St.,N.Y. City 

This Advertising Space 

if used regularly will pay 
for itself many times over. 

Write for Rates 



New HISPANO STANDARDS New 

Molars $3,500 Planes 

SAVE MONEY BY AVAILING YOURSELF OF OUR SPECIAL WINTER PRICES 
We will deliver a limited number of Standard J-l planes with absolutely new Hispano motors of 
150 H.P.. set up for flight at New York on o^rs r^ved during January at $3,500. 

For customers rer,uiring spring delivery, machines will be stored until needed upon receipt of 
one-half payment. 

Arrunil •• 3 t>Uce aacIiiiiM. $3.7S0 

AERO DISTRIBUTING CO. 

ROOM «M 280 MADISON AVENUE NEW YORK CITY 


The Home COMPANY New York 

ELBRIDGE G. SNOW, Preaident 

Home Office: 95 William St., New York 

AIRCRAFT INSURANCE 

Against the Follotdng Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

ITuidstorm, Cyclone, Tornado — PoMonger Carrying Parmit — Stranding and Sinking Clauaa — Denumerrarton Permit — 
instruction Parntil 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA. MEXICO, CUBA. PORTO RICO AND CENTRAL AMERICA 

dircrofi, Automobde, Fire and Lightning, Explosion, Hail, Marina (Inlarui and Ocean), Percat Post, Profits and Commit 
sions, Kegisiered Mail, Rente. Rental Voiues. Riot and Ciuil Comntoiion, Sprinkler Leakage, Tourista' Bag- 

STRENGTH REPUTATION SERVICE 


( HM II M imiMH H MIHiillllll 



TRADE MARK 


Knows No Barriers 


I HE. Martin knows no barriers. The world’s airways go on for- 
ever. The right of way is universal and free. 

There is no valley too deep, no mountain too high for the airplane 
to vault with ease. There is no desert so broad — no forest so dense 
over which the airplane cannot ply its way. 

As the fastest and most flexible agency of all present-day forms of 
transportation, the airplane must inevitably meet the world-wide de- 
mand for quicker distribution and closer links of association. 

For information regarding the airplane transportation that Knows 
No Barriers write 


THE GLENN L. MARTIN CO 

CLEVELAND 


\fcmher of the Manafacturera Aircraft Association 


TRADE MARK 


TRADE MARK 




